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CLAIMS 

1. in a coating composition adapted for application to/ and curing on, a 
substrate, which composition contains particulate metal in a liquid medium and provides 
corrosion resistance as a cured coating on said substrate, the improvement in the 
particulate metal constituency of said composition comprising: 

zinc alloy in flake form comprising greater th/n 50 weight percent zinc In 
said alloy flake and a balance of less than 50 weight percent of non-zinc alloy metal in said 
alloy flake. / 

2. The coating composition of Claim 1 wherein said zinc alloy in flake form is 
zinc alloyed with one or more of aluminum, tin, magnesium, nickel, cobalt and 
manganese. / 

3. The coating composition of Claim 1 wherein said zinc is alloyed with one or 
more of tin and aluminum, with said zinc alpyed with aluminum containing less than 
about 20 weight percent aluminum, while/said zinc alloyed with tin contains not more 
than about 30 weight percent tin. / 

4. The coating composition of Claim 1 wherein said zinc alloy in flake form is a 
zinc-aluminum-magnesium alloy mjle. 

5. The coating composition of Claim 1 wherein said zinc alloy in flake form 
comprises a paste containing l^ss than about 15 weight percent aluminum in said alloy 
flake, on a metals basis, and up to about 10 weight percent paste liquid, basis weight of 
said paste. / 

6. The coating composition of Claim 5 wherein said paste contains from about 
85 to about 86 weight percent zinc in said alloy and from abdut 4 to about 8 weight 
percent of aluminum in said alloy, both basis 100 weight percent of said paste. 
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7. The coating composition of Claim 5 wliereiii^aid paste contains from about 
7 to about 10 weight percent of paste liquid and corjt^ns from about 4 to about 5 weight 
percent of said aluminum, both basis 100 weighj^ercent of said paste. 

8. The coating compositionpfciaim 6 wherein said paste is stapa 4ZnAi7. 

9. The coating cofn^sition of Claim 1 wherein said zinc alloy in flake form is 
an alloy having at least^trout 90 percent of the flake particles with a longest dimension of 
less than about is^nficrons and has at least about 50 percent of the flake particle with a 
longest dimension of less than about 13 microns, and said composition further contains 
i;ion-alloy^ particulate metal. 

10. The method of preparing a corrosion-reslst^t coated substrate protected 
with a corrosion-resistant coating, which method comprises: 

(1) applying to said substrate a cpdting composition comprising: 

(A) liquid medium; and 

(B) zinc alloy in flake/orm comprising greater than 50 weight 
percent zinc in said alloy flake and a balanjee of less than 50 weight percent of non-zinc 
alloy metal; and 

(2) curing applied cdating composition on said substrate. 



11. The method of Cl^m 10 wherein tliere is applied a coating composition 
comprising a combination o^liquid med urfhpjus a zinc alloy in flake form, which 
combination is a paste confining at leas^ about 70oA/eight percent zinc in said alloy flake, 



on a metals basis, and 
paste. 



to about 10 weigpt percent paste liquid basis weight of said 



12. A coated substrate protected with a chrome-free, corrosion-resistant 
coating from / composition comprising: 
(A) liquid medium; 
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(B) Zinc alloy in flake form comprising grater than 50 weight 
percent zinc in said alloy flake and a balance of less than 50 \N^Ut percent of non-zinc 
alloy metal; and 

(C) sllane binding agent. 

13. The coated substrate of Claim 12 wheF§ln said liquid medium is one or more 
of Water and organic liquid and said water, whenj6resent, is present in an amount above 
about 25 weight percent of said coating compo^tion. 

14. The coated substrate of Clairj/ 12 wherein said zinc alloy in flake form is zinc 
alloyed with one or more of aluminum, nfiagnesium, tin, nickel, cobalt and manganese. 



15. The coated substrate^df Claim 12 wherein said zinc alloy in flake form is a 
zinc-aluminum-magnesium alloy flake. 



16. The coated substrate of CI 
alloy having at least about 90 percent of 
less than about 15 micron^^nd has at le^ 
longest dimension of less than about 13 
non-alloyed partlculat/ metal. 




in said zinc alloy in flake form is an 
the f teke paltticles with a longest dimension of 
st about SdpWcent of the flake particle with a 
icrons, and §aid composition further contains 




17. The coating composition of Claim 12 wherein said zinc is alloyed with one or 
more of tin andyaluminum, with said zinc alloyed with aluminum containing less than 
about 20 weigHt percent aluminum, while said zinc alloyed with tin contains not more 
than about $0 weight percent tin. 



The coated substrate of Claim 12 wherein said zinc alloy in flake form 

comprises a paste containing less than about 15 weight percent aluminum in said alloy 
f lake.yon a metals basis, and up to about 10 weight percent paste liquid, basis weight of 
said/paste. 
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19. The coated substrate of Claim 18 wherein said pAste contains from about 85 
to about 86 weight percent zinc In said alloy and from about 4 to about 8 weight percent 
of aluminum In said alloy, both basis 100 weight percent o/sald paste. 

20. The coated substrate of Claim 18 wherein/said paste contains from about 7 
to about 10 weight percent of paste liquid and contains from about 4 to about 5 weight 
percent of said aluminum, both basis 100 weight percent of said paste. 



21 . The coated substrate of Claim 19 ' 

STAPA 4ZnAI7. 



lerein said zinc-aluminum alloy paste is 



22. The coated substrate of Clai<ti 12 wherein said sllane binding agent Is a 
water-reducible, organofunctional bindfng agent containing alkoxy groups, which sllane 
binding agent contributes from abo^ 3 to about 20 weight percent of said coating 
composition. 



23. The coated substi'ate of 
within the range of from grater tjjac 
about 30 weight percent, 
about 4.5:1. 



Claim 12 wherein said coating composition has a pH 
©-toiabout 7.5, contains water in an amount above 
d has a m^lar ratiobfv\Vater to sllane alkoxy groups above 



24. The coated substrate of Claim 12 wherein said coating additionally contains 
one or more of thickener and wetting agent, said coating is topcoated with a 
composition concalning silica substance and said topcoating provides silica substance 
from one or m/ore of colloidal silica, organic silicate and inorganic silicate. 



25. / The method of preparing a corrosion-resistant coated substrate protected 
with a chi;6me-free, corrosion-resistant coating, which method comprises: 

(1) applying to said substrate a coating composition comprising: 
(A) liquid medium; 
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(B) Zinc alloy in f lal<e form comprising gi?eater than 50 weight 
percent zinc in said aiioy flake and a balance of less than 50 weight percent of non-zinc 
alloy metal; and / 

(C) silane binding agent; / 

with said coating composition being applied in an amoupit sufficient to provide, upon 
curing, above about 500 but not substantially above about 9.000 mg/ft^ of coating on said 
metal substrate; and / 

(2) heat curing applied coating composition on said substrate at a 
temperature up to about 700*F for a time of at lealst about 10 minutes. 

26. The method of Claim 25 whereln/sald coating composition has a zinc alloy 
paste comprising at least about 70 weight percent zinc in said alloy flal<e, up to about 10 
weight percent paste liquid, and a balance^f additional alloy metals and said 
composition is applied in an amount sufficient to provide, upon curing, above about 
1,500 mg/ft^ of coating on said coated ^bstrate. 

27. The method of Claim is vs^h^in said applied coating composition is cured 
at an elevated temperature withm the rangeVom about SSO'C (626'F) to about SSO'C 
(680' F). / \ 

\ 28. A coated substrate protected withAcorrosion-reslstant coating from a 
coating composition compnslng: ^ 

(A) / liquid mediunii; 

(B) / zinc alloy In flake form comprising greater than 50 weight 
percent zinc in said ali|6y flake and a balance of less than 50 weight percent of non-zinc 
alloy metal; and / 

/ (C) a hexavalent-chromium-provlding substance. 

29. The coated substrate of Claim 28 wherein said liquid medium is one or more 
of water and organic liquid. 

30. /The coated substrate of Claim 28 wherein said zinc alloy in flake form is zinc 
alloyed with/one or more of aluminum, tin, magnesium, nickel, cobalt and manganese. 
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31. The coated substrate of Claim 28 wherein said alloy flaj)?e Is a zlnc-aluminum- 
magnesium alloy flake. 

32. The coated substrate of Claim 28 wherein said zlfic alloy in flake form is an 
alloy having at least about 90 percent of the flake particle^ith a longest dimension of 
less than about 15 microns and has at least about 50 pepcent of the flake particle with a 
longest dimension of less than about 13 microns, and/said composition further contains 
non-alloyed particulate metal. 
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33. The coating composition of Claim 28 wherein said zinc is alloyed with one or 
more of tin and aluminum, with said zinc dmyeti with aluminum containing less than 
about 20 weight percent aluminum, whil/said zinc alloyed with tin contains not more 
than about 30 weight percent tin. 

34. ' The coated substrat^of Claim 2^ whereii^j said zinc alloy in flake form 
comprises a paste containing le^s than aboutllS^ight\percent aluminum in said alloy 



flake, on a metals basis, and 
said paste. 



to about 10 




paste liquid, basis weight of 



35. The coated substrate of Claim 2S wherein said paste contains from about 85 
to about 86 weight i^ercent zinc In said alloy and from about 4 to about 8 weight percent 
of aluminum in sgra alloy, both basis 100 weight percent of said paste. 



36. /The coated substrate of Claim 35 wherein said paste contains from about 7 
25 to about lO^eight percent of paste liquid and contains from about 4 to about 5 weight 

percent said aluminum, both basis 100 weight percent of said paste. 

37. The coated substrate of Claim 35 wherein said zinc-aluminum alloy paste is 

STAF^A 4ZnAI7. 
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38. The coated substrate of Claim 28 wherein said coating ^dltionally contains 
one or more of thickener and wetting agent, said coating Is topcpdted with a 
composition containing siiica substance, and said topcoating ppovides silica substance 
from one or more of coiloidal silica, organic silicate and Inoc^nic silicate. 

39. The method of preparing a corrosion-re^tant coated substrate protected 
with a chrome-free, corrosion-resistant coating, whiph method comprises: 

(1) applying a coating composltijztn comprising 

(A) liquid medlum; 

(B) zinc alloy In flal<e/form comprising greater than 50 weight 
percent zinc In said alloy flake and a balanpe of less than 50 weight percent of non-zinc 
alloy metal; and 

(C) a hexavah^nt-chromlum-providlng substance; 
with said coating composition bemg applied^in an amount sufficient to provide, upon 
curing, above about 500 but no/substantijally abipve about 9,000 mg/ft^ of coating on said 
coated substrate; and, 

Jating cornpositlon on said substrate at a 



(2) 



heat curing applied~"e 



temperature up to abo^ yoo^F for a time^ »f at lea^ about 10 minutes. 

40. The rprethod of Claim 39 wherein said coating composition has a zinc alloy 
paste comprislng^at least about 70 weight percent zinc in said alloy flake, up to about 10 
weight percerit paste liquid, and a balance of additional alloy metals and said 
composition/is applied in an amount sufficient to provide, upon curing, above about 
1,800 mg/ft? of coating on said coated substrate. 

The method of Claim 39 wherein said applied coating composition is cured 
at a/ elevated temperature within the range from about 330"C (626*'F) to about 360»c 
(6K)°F). 
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42. A coated substrate protected with a chrome-free, corro^n-resistant 
coating from a coating composition comprising: 

(A) zinc alloy in flake form comprising greater than 50 weight 
percent zinc in said alloy flake and a balance of less than 50 weigjit percent of non-zinc 
alloy metal; 

(B) a titanate polymer; and 

(C) a liquid vehicle comprising org^ic liquid for said titanate 

polymer. 

43. The coated substrate of Claim 42 whereii^ said coating composition 
additionally contains manganese dioxide, and said manganese dioxide is present in an 
amount equal to about 30 weiglit percent to abojdt 100 weight percent of said zinc alloy 
in flake form. 



44. The coated substrate of ciaim/42 wherein said liquid vehicle is a blend of 
water with organic liquid. 



45. The coated substrate of Clai 
alloyed with one or more of alumir^lim, 

46. The coated substrate of .Gt; 
zinc-aluminum-magnesium alloy flake.N 



rein said zinc alloy in flake form is zinc 
I, magnesium, nickel, cobalt and manganese. 




42 whenein said zinc alloy in flake form is a 



47. The coated substrate of Clalhi 42 wherein said zinc alloy in flake form is an 
alloy having at least al^ut 90 percent of the flake particles with a longest dimension of 
less than about 15 irlicrons and has at least about 50 percent of the flake particle with a 
longest dimensioi/ of less than about 13 microns, and said composition further contains 
non-alloyed particulate metal. 



48. /The coating composition of Claim 42 wherein said zinc is alloyed with one or 
more of tir/and aluminum, with said zinc alloyed with aluminum containing less than 
about 20 weight percent aluminum, while said zinc alloyed with tin contains not more 
than about 30 weight percent tin. 
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49. The coated substrate of Claim 42 wherein said zinc alloy in/flake form 
comprises a paste containing less than about 15 weight percent aluminum in said alloy 
flake, on a metats basis, and up to about 10 weight percent paste llguid, basis weight of 
said paste. 

50. The coated substrate of Claim 49 wherein said p^ste contains from about 85 
to about 86 weight percent zinc in said alloy and from abou/ 4 to about 8 weight percent 
of aluminum In said alloy, both basis 100 weight percent o/ said paste. 



51. The coated substrate of Claim 50 whereici said paste contains from about 7 
to about 10 weight percent of paste liquid and cont^ns from about 4 to about 5 weight 
percent of said aluminum, both basis 100 weight percent of said paste. 



] 



52. The coated substrate of Claim 5y wherein said zinc-aluminum alloy paste is 

STAPA 4ZnAI7. 



53. The coated substrate of Q^im 42 wherdiin said titanate polymer is selected 
from the group consisting of tetraisobutyl Ijitanate, tetra-isopropyl titanate, tetra N-butyl 



titanate and mixtures thereof, and>said tita 
weight percent to about 47 weight percent 



iate is present in an amount equal to about 9 
of satdsmetpi alloy in flake form. 



\ 54, The coated substrate of Claim yi2 wherein^said coating is topcoated. 



' 55. The method of preparing a coWosion-resIstant coated substrate protected 
with a chrome-free, coirosion-resistant coating, which method comprises: 
(1) Applying a coating composition comprising: 

(A) zinc alloy in flake form comprising greater than 50 weight 
percent zinc in sajti alloy flake and a balance of less than 50 weight percent of non-zinc 
alloy metal; 

(B) a titanate polymer; and 

(C) a liquid vehicle comprising organic liquid for said titanate 

polymer; antl 
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(2) heat curing applied coating composition on s^id substrate at a 
temperature up to about eoo^F for a time of at ieast about 10 nrtiriutes. 



56. The method of Claim 55 wherein said coating Composition has a zinc aiioy 
paste comprising at least about 70 weight percent zinc in/said alloy flake, up to about 10 
weight percent paste liquid, and a balance of additional aiioy metals and said 
composition is applied in an amount sufficient to prpvide, upon curing, above about 
1,800 mg/ft^ of coating on said coated substrate. 

^* 57. A coated substrate protected wij?h a corrosion-resistant coating from a 
coating composition comprising: 

(A) liquid medium: 

(B) zinc alloy in flake form comprising greater than 50 weight 
percent zinc in said alloy flake and a bajance of less than 50 weight percent of non-zinc 
alloy metal; and 



(C) 



one or more o 



substance. 



58. 




-soluble and water dispersible silica 



erein said silica substance is selected 



The coated substrate of ciajm 57 
from the group consisting of^lkali metal silicate, or^ic silicate ester, colloidal silica sol, 
organic ammonium silicate /nd mixtures af the foregoing. 

59. The coated/substrate of Claim 57 wherein said composition has a water- 
based liquid medium ai/d additionally contains one or more of a thickening agent and 
metallic oxide pigmer 



60. The coated substrate of Claim 59 wherein said thickening agent is one or 
more of cellulose/ether and xanthan gum and said metallic oxide pigment is one or more 
of zinc oxide, iron oxide and titanium oxide. 

61. The coated substrate of Claim 57 wherein said zinc alloy in flake form is zinc 
alloyed withyone or more of aluminum, tin, magnesium, nickel, cobalt and manganese. 
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62. The coated substrate of Claim 57 wherein said zinc/iloy in flake form is a 
zinc-aluminum-magnesium alloy flake. 

63. The coated substrate of Claim 57 wherein saiti zinc alloy in flake form is an 
alloy having at least about 90 percent of the flake partipfes with a longest dimension of 
less than about 15 microns and has at least about 50 percent of the flake particle with a 
longest dimension of less than about 13 microns, at/ti said composition further contains 
non-alloyed particulate metal. 

10 64. The coating composition of Clajfn 57 wherein said zinc is alloyed with one or 

more of tin and aluminum, with said zinc aHoyed with aluminum containing less than 
about 20 weight percent aluminum, whife said zinc alloyed with tin contains not more 
o than about 30 weight percent tin. 
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65. The coated substrate/of Clalnr 57 miereln said zinc alloy in flake form 
comprises a paste containing less'than about 15 weight percent aluminum in said alloy 
flake, on a metals basis, and up/to about l|b weight ^^ercent paste liquid, basis weight of 
said paste. 

66. The coated /ubstrate of Cl^ln 65 wher^Nsaid paste contains from about 85 
to about 86 weight percent zinc in said ail^y and from about 4 to about 8 weight percent 
of aluminum in said al(ioy, both basis 100 weight percent of said paste. 

67. The Q6ated substrate of Claim 66 wherein said paste contains from about 7 
to about 10 weigl;lt percent of paste liquid and contains from about 4 to about 5 weight 
percent of said siiuminum, both basis 100 weight percent of said paste. 
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68. /The coated substrate of Claim 66 wherein said zinc-aluminum alloy paste is 

STAPA 4ZnAl5 

69. / The coated substrate of Claim 65 wherein said coating is topcoated. 
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70. The method of preparing a coated substrate grotected with a corrosion- 
resistant coating, which method comprises: 

(1) appiying a coating composition ;B6mprising: 

(A) liquid medium; 

(B) zinc alloy In flake feTrm comprising greater than 50 weight 
percent zinc in said alloy flake and a balange of less than 50 weight percent of non-zinc 
alloy metal; and 

(C) one or nwe of a wpter-solvbie and water dispersible silica 

substance; and 

(2) heat curing^applied coatlH^-c^po^tion on said substrate at a 
temperature up to about 7Q0^F for a time of a : least a6l>()f 10 minutes. 

71. The med^d of Claim 70 wherein said coating composition has a zinc alloy 
paste comprising at/feast about 70 weight percent zinc In said alloy flake, up to about 10 
weight percent o^te liquid, and a balance of additional alloy metals and said 
composition iS/^^Piied in an amount sufficient to provide, upon curing, above about 
1,800 mg/ft^)e)f coating on said coated substrate. 
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